Excitation-contraction (EC) coupling is the coordinated process by which an action potential 30 triggers cardiac myocyte contraction. EC coupling is initiated in dyads where the junctional SR 31 (jSR) is in tight proximity to the sarcolemma of cardiac myocytes. Existing models of EC 32 coupling critically depend on dyad stability to ensure the fidelity and strength of EC coupling,
Introduction and the T-tubular membrane in ventricular myocytes (Figure 1B) . Upon photoactivation, we 93 observed TRD-paGFP fluorescence in close proximity to Di-8 labeled T-tubules ( Figure 1C) .
94
We analyzed the physical interaction of these signals by calculating a Pearson's co-localization 95 coefficient of 0.95 (C = 10, N = 5). In parallel experiments, myocytes expressing both TRD-96 paGFP and SR-RFP were photoactivated to validate targeting of TRD-paGFP to the SR. As 97 previously described (21), SR-RFP is broadly expressed in the lumen of the SR, showing that 98 this organelle forms a vast network that extends throughout the cell. Upon photoactivation, 99 TRD-paGFP fluorescence is observed at opposing ends of SR-expressing SR-RFP ( Figure   100 1D). Together, these data indicate that TRD-paGFP is expressed and properly targeted to the 101 jSR of ventricular myocytes.
102
The jSR has multiple modalities of mobility. To assess jSR mobility at T-tubules, we temporally (Figure 2A) . These 116 distributions could be fit with the sum of four Gaussian functions with centers at 0.06, 0.16, and 117 0.24 and 0.36 (Figure 2A) . On the basis of this analysis, we classified jSR sites as "stable" and 118 "unstable". For a jSR to be considered "stable", it must have a COV that is within the mean ± 3 119 SDs (SD = 0.02) from the lowest TRD-paGFP COV average. Sites with a COV > 0.12, were 120 considered to be "unstable" jSR sites. Figure 
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In addition to measuring jSR mobility, we discerned dwell times of jSR at T-tubules (i.e. time Di-137 8 and TRD-paGFP fluorescent signals overlap). By default, stable TRD-paGFP/jSR sites had 138 membrane dwell times > 15 minutes, or the duration of our experiments. The membrane dwell times of unstable TRD-paGFP varied from 20-780 seconds, with an average of 257 ± 17.1 exemplary segments of jSR that 1) split to become two distinct segments, 2) retract or withdraw number of functional couplons activated during an AP does not change under steady-state 186 conditions, implying that number of jSR emergence and retraction events should be matched 187 (21) . How can we reconcile these seemingly contradictory observations? We speculate that 188 while we detected more retractions than emergence events, the average number of functional 189 couplons remains the same under steady-state conditions because the retracting jSR could be 190 replaced by new, non-fluorescent jSR. This could either be a result of a non-photoactivated 191 TRD-paGFP (i.e., initially located outside the field of activation), or by a jSR that only expressed 192 wild-type TRD. Alternatively, retracting jSR with a photoactivated TRD-paGFP could be moving 193 to a different region of the cell, one that is outside the area being imaged.
194
Several studies provide insights into the potential mechanisms underlying the mobility of the jSR 195 and hence stability of the dyad. JPH2 is necessary for stabilizing the plasmalemma and jSR by 
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A second determinant of jSR stability could be the lifetime of Ca V 1.2 channel clusters in the 204 dyad. Ca v 1.2 clusters are formed by a stochastic self-assembly mechanism in the sarcolemma 205 of ventricular myocytes (16). In developing cardiomyocytes, the nucleocytoplasmic adaptor 206 protein, BIN1 serves as a delivery site for Ca V 1.2 channels, thereby facilitating the clustering of 207 Ca V 1.2 channels (4). Furthermore, BIN1 serves as an anchor point for the jSR, promoting stable 208 dyads and enhancing EC coupling (4). Thus, the formation of Ca V 1.2 clusters in the T-tubular 209 membrane may be the first step in the formation of a functional dyad. Interestingly, the averaged 210 membrane dwell time of mobile jSR that we measured here is similar to that of Ca V 1.2 channels 211 (16). Thus, it is intriguing to hypothesize that all elements, including junctophilin, Ca V 1.2 212 channels and BIN1, must be present for a functional, stable dyad to form and that the lifetime of 213 a dyad may be coupled to the lifetime of the associated Ca V 1.2 cluster. Further investigations 214 will be required to test this hypothesis.
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Another interesting finding in our study is that decreasing jSR mobility by downregulating Kif5b 216 expression was associated with a decrease in the variance, but also a decrease in the 
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Finally, it is important to note that due to the diffraction-limited resolution of our microscope, we 221 are unable to resolve jSR movement below approximately 250 nm in the lateral axis and 500-222 600 nm in the axial axis. Therefore, our measurement for jSR mobility or jSR dwell times could 223 be lower level estimates of dyad stability.
224
In conclusion, our findings suggest a novel mechanism of EC coupling regulation. These studies A. Figure 4 
